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(57) [Abstract] 

[Problems to be Solved by the Invention] 

problem of this invention paper powder depositing with long 
yearsuse, separation function of paper lobe without 
decreasing is to offer high reliability paper lobe separation 
plate and paper lobe separation roll which can separate paper 
lobe securely. 

[Means to Solve the Problems] 

As for this invention, in urethane thermoplastic elastomer, 
combining terminal type filler or inorganic type filler of ' 
powder or particulate, rubber composition which becomes 
formingin specified configuration, are paper lobe separation 
plate and paper lobe separation roll which become. 



Claims 
[fS#JSi] 



[Claim(s)] 
[Claim 1] 

In urethane thermoplastic elastomer, combining organic type 
filler or inorganic type filler of powder or the particulate, 
rubber composition which becomes forming in specified' 
configuration, paper lobe separation plate, whichbecomes 
and densely makes feature 
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[Claim 2] 

paper lobe separation plate 0 which is stated in Claim 1 
which, rubber and crosslinking agent which possess 
unsaturated bond being combined, becomes in rubber 
composition anddensely makes feature 

[Claim 3] 

paper lobe separation plate Q which is stated in Claim 1 
which, styrenic thermoplastic elastomer, aromatic type resin 
and oil being combined, becomes in rubber composition and 
densely makes feature 

[Claim 4] 

paper lobe separation plate Q which is stated in Claim 1 
where, rubber, styrenic thermoplastic elastomer, aromatic 
type resin, crosslinking agent and oil which possess 
unsaturated bond are combined in rubber composition and 
densely makefeature 

[Claim 5] 

In urethane thermoplastic elastomer, combining organic type 
filler or inorganic type filler of powder or the particulate, 
providing rubber composition which becomes on shaft center, 
paper lobe separation roll G whichbecomes and densely 
. makes, feature 

[Claim 6] 

paper lobe separation roll 0 which is stated in Claim 5 where, 
rubber and crosslinking agent which possess unsaturated bond 
are combined in rubber composition and densely makefeature 

[Claim 7] 

paper lobe separation roll 0 which is stated in Claim 5 where, 
styrenic thermoplastic elastomer, aromatic type resin and oil 
are combined in rubber composition and densely make feature 

[Claim 8] 

paper lobe separation roll Q which is stated in Claim 5 where, 
rubber, styrenic thermoplastic elastomer, aromatic type 
resin, crosslinking agent and oil which possess unsaturated 
bond are combined in rubber composition and densely 
makefeature 

[Description of the Invention] 
[0001] 

[Technological Field of Invention] 

this invention is something regarding paper lobe separation 
plate and paper lobe separation roll. 
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. [0002] 

[$c*tf>&ffi] 

=l>tf jl-*-. FAX. 8ft 

eii*JMi(6iT, ATM il*5)*fl> OA ft$a> 

[0003] 



airs**. -tosssssg** 2 mj.±m^Lx^ 



[0004] 

Ka-7l=tt*U ?<0l3!R!ll£®#litttftgft< 



[0005] 
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[0006] 
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Furthennore if you detail, as for this invention it is something 
regarding paper lobe separation plate and paper lobe 
separation roll which are used for separation mechanism 
section of the paper lobe of computer, word processor, 
copier. FAX. cash automatic transaction machine (Below, 
you call ATM ) or other OAequipment. 
[0002] 

[Prior Art] 

As for advancement of computer, word processor, copier. 
FAX. cash automatic transaction machine (Below, you call 
ATM ) or other OAequipment there aretruly remarkable ones. 
[0003] 

paper lobe separation plate and paper lobe separation roll 
which possess function which separates the printing paper, 
paper money or other paper lobe are used for these 
OAequipment . 

With these paper lobe separation plate and paper lobe 
separation roll paper lobe are conveyed to specified position 
with paper lobe separation roll , but at that occasion paper 
lobe 2 or more overlap doing, 'whenbeing conveyed, in order 
to pass just one layer among those, havereached point where 
paper lobe which overlap are done are notsent out with 
frictional force of paper lobe separation plate. 

[0004] 

But when long years you have used, paper powder of trace 
amount whichfalls from paper lobe which are conveyed 
deposits in paper lobe separation plate and the paper lobe 
separation roll, there was a difficulty that separation function 
of result paper lobe decreases. 

[0005] 

[Problems to be Solved by the Invention] 

As for this invention standing in this point, being something 
which you cando, it is to offer high reliability paper lobe 
separation plate and paper lobe separation roll where purpose 
beforecan cancel deficiency of Prior Art which was inscribed, 
paper powder depositing with long years use, separation 
function of paper lobe withoutdecreasing, can separate paper 
lobe securely. 

[0006] 

[Means to Solve the Problems] 

As for gist of this invention, in urethane thermoplastic 
elastomer (TPU ), combining organic type filler or the 
inorganic type filler of powder or particulate, rubber 
composition which becomes forming in specified 
configuration, are paper lobe separation plate and paper lobe 

11 ..j_;_u 1 
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[0007] 
[0008] 



2 b>3R»prMttl^l* , 7— (IPS). 3f § 

£S&%ttllg« SttXf&c;» 
#fg0JI::;fcl,*T TPU ISSJBatt-eMOifJgli 

AatfsgffijBSE^ufcroii tpu (de«*a 

[0009] 

£fc. TPS. £S££ttflB. ©I* 
TPU 0>Ett^^S^^:JU$fiRjtt(Dtt$Rraitt 

[0010] 

ccicfcLNrTPSfc^te^mfii^fiffflLytOT 

li. 3r5K$ttBgfi< TPS ©5fel£«jjgi3l::3 
[0011] 

SfcCCICfcLNT TPS IC;fi£#ffl-f6©f*IB 

ii*ifct©-efcs. 

[0012] 

£-f-&©i*.<<— x«4© tpu fc*itri4Bfa 



separation roll which become. 
[0007] 

Combining organic type filler or inorganic type filler of 
powder or particulate in the urethane thermoplastic elastomer 
of this invention, furthermore it can jointly use can combine 
thenext kind of material in rubber composition which 
becomes. 

[0008] 

mbber and crosslinking agent which possess 1 unsaturated 
bond 

2 styrenic thermoplastic elastomer (TPS ), aromatic type resin 
and oil 

rubber, styrenic thermoplastic elastomer, aromatic type 
resin, crosslinking agent and oil which possess 3 unsaturated 
bond 

Regarding to this invention, as for TPU and abrasion 
resistance is superior in high friction characteristic, it is 
something which you use as base material of paper lobe 
separation plate and paper lobe separation roll in point; 
regarding to this invention, factthat it combines rubber and 
crosslinking agent which possess unsaturated bond is inorder 
compressive permanent strain of TPU one step to improve. 

[0009] 

In addition, fact that TPS. aromatic type resin, oil is 
combined is in order compressive permanent strain of TPU 
and to adjust value of coefficient of friction desired value. 

[0010] 

Fact that aromatic type resin isjointiy used to TPS at this 
pointbecause compatibility of styrene it has possessed high 
glass transition temperature (Tg )section where aromatic type 
resin hits to pseudocrosslinking point of TPS to begood and 
with aromatic ring , is something which is chosen as 
conducive material the compressive permanent strain of 
composition and in order to adjust value of coefficient of 
friction the option. 

[0011] 

In addition, fact that oil is jointly used to TPS atthis point as 
compressive permanent strain of composition is adjusted 
small, is somethingwhich is chosen as conducive material in 
order to enlarge rubber elasticity. 

[0012] . 

Regarding to this invention, fact that it combines filler of the 
powder or particulate, with just TPU of base material being 
difficultto adjust desired coefficient of friction, is in addition 
because warp next decrease of the coefficient of friction is 
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[0013] 

*4(D tpu mz*imm<Dmmmmzm&t& 

[0014] 

»*ictttteL<li«lttlz#ttLTL^5ci35^ 
[0015] 

WOft#lcj:*«»fl|fta)«TA<<t<. SSL 
[0016] 

[0017] 
[0018] 

^vzlvx>(BR). 7K'J^y^b>(IR). ?^=f A 

(NBR).x^b>-^at°b>-vX>ftg^f$ 
(EPDM), -fV^bl/WV^UIxftfi^ft 
aiR). #U *nn?b>(CR)«?£m*5::fc A<T* 



controled densely is difficult. 
[0013] 

In other words in order one layer at a time to separate paper 
lobe, you mustenlarge coefficient of friction between paper 
lobe separation plate or paper lobe separation roll and 
paper ,smaller than coefficient of friction between paper feed 
roll and paper than coefficient of friction between paper lobe 
and paper lobe. 

For adjusting these coefficient of friction with just TPU of 
base material beingdifficult to adjust desired coefficient of 
friction, filler of powder or particulate iscombined. 

[0014] 

At this point because as for filler of powder or particulate the 
paper lobe separation plate and paper lobe separation roll at a 
time extremely minute amount are shaved from fact thatin 
composition it exists in powder or particulate, by paper 
passing of the paper lobe, surface becomes always new, can 
control decrease of the coefficient of friction completely with 
result paper powder-or other deposit. 

Therefore filler in composition exists is necessary densely 
with the powder or particulate. 

[0015] 

Like above paper lobe separation plate and paper lobe 
separation roll of this invention which is formed have desired 
coefficient of friction * compressive permanent strain , 
furthermore with long years use decrease of coefficient of 
friction isnot, can show use separation function which is 
stabilized with type paper powder or other deposit. 

[0016] 

[Embodiment of the Invention] 

Next, you explain concerning paper lobe separation plate of 
this invention and embodiment of paper lobe separation roll. 

[0017] 

Regarding to this invention, making use of which of ester 
type, ether urethane thermoplastic elastomer (TPU )as, it is 
good. 

[0018] 

Regarding to this invention, styrene * butadiene copolymer 
(SBR ), poly pig di tp diene (BR ), polyisoprene (TR ), 
natural rubber (NR ), acrylonitrile * butadiene copolymer 
(NBR), ethylene * propylene * diene copolymer (EPDM), 
isobutylene * isoprene copolymer (IIR ), you canuse 
polychloroprene (CR ) etc as rubber which possesses 
unsaturated bond. 
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£5. 

[0019] 

3LitM£$>(Zf(»l^tiX'l,&^i><, X?b> 
Ml* TPU £<D*g;§tt<D,Sfrb 10-40 ^;L,»/o<D 

[0020] 

**8!l=fcl*T NBR tLTttX^WlrUffl^ 

*vu*4t©#&j:i*j&<. S*l<I*xmj;i,J| 
# TPU tO)#m&<D&frP> 15-50 *;u%<7H 

[0021] 

**WKfc^TEPDM£L-Ctel3itt(::Sgffl3 

^a/O^viXDPCD), x^UxW/M?— * 
>(JENB)*ffll*fc*(Dj&tH*U*. 

[0022] 

*igB^icfctxTTPs tLxitxnmznmzti 

>(SBS), X5 1 U^--fV^b>"7.^L/>(SIS)^ 

*fc,SBS SIS lC**3sftlLfctfl)T?&*7. 
5 1 b> • X^U> • • X^b>(SEBS)-\i>X 

-x^b> • ?Dtfb> • X^b>(SEPS)* 

ZtlbOPl SEBS t SEPS l4BW-l/>tt*<flHx 
[0023] 

U'>x— rjU(PPE)» Jlf j7xxL/l/-9-jU7r'TK 
(PPS). *°'J ^U>xU^L/-h(PBT). tK'Jx 
b > t 1 b 7 £ b - h (PE T) „ tK 1 J * - *. Y h 
(PC), tK'JTSKCPA), ^Ut+v^fb^ 
(POM), 7tf'J-r5K(PI), J75hV5K(PAI), *° 
U 7, ;U^>CPSF). *°'J x-x;u^jUtv>(PES) , 
*M7'J b-h(PAR), #'jx— r/U-fSKCPEJ). 
^ 0| Jx-^juyh>(PEK), ^'Ji-f;U-f 

;u^h>(PEEK), 7K'J7'J;ux-t;u- hj;u 

(PEN) „ #iJX>'/ -<5y l/-;U(PBI)/«Ci: £ ffl L » 
C;Kb<£>l*) PPE l*TPUt(04a5Stt&tf^b>K 



Among these, as for SBR, NBR practicality is superior from 
fact that compatibility of TPU especially is good. 

[0019] 

Regarding to this invention, it is good with whichever of 
solution polymerization type emulsion polymerization type, 
as the SBR, but styrene amount those of 10 - 40 mole % is 
suitable from pointof compatibility of TPU. 

[0020] 

Regarding to this invention, if those which are utilized in 
industrially as NBR it is good, but nitrile quantity those of 1 5 
- 50 mole % issuitable desirably from point of compatibility 
of TPU. 

[0021] 

Regarding to this invention, if those which are utilized in 
industrially as EPDM it is good, dicyclopentadiene (DPC D ), 
those which use ethylidene norbomene (ENB ) aredesirable as 
especially third component. 

"[0022] 

Regarding to this invention, if those which are utilized in 
industrially as TPS it is good, styrene * butadiene * styrene 
(SBS ), can use styrene * isoprene * styrene (SIS ) etc. 

' In addition, styrene * ethylene ♦ butylene * styrene which is 
something which hydrogenated is done (SEBS )and you can 
use also styrene * ethylene * propylene * styrene (SEPS ) for 
SBS and SIS. 

As for SEBS and SEPS among these practicality is superior 
frompoint where ozone resistance is superior. 

[0023] 

Regarding to this invention, polyphenylene ether (PPE ), 
polyphenylene sulfide (PPS ), polybutylene terephthalate 
(PBT ), the polyethylene terephthalate (PET ), polycarbonate 
(PC ), polyamide (PA ), polyoxymethylene (POM ), 
polyimide (PI ), the polyamideimide (PAI ), polysulfone 
(PSF ), polyether sulfone (PES ), polyarylate (PAR ), 
polyetherimide (PEI ), the polyether ketone (PEK ), poly 
(ether ether ketone ) (PEEK ), poly allyl ether nitrile (PEN ), 
you can use poly benzimidazole (PBI ) etcas aromatic resin. 



As for PPE among these practicality is superior from 
compatibility of TPU and fact that characteristic balance of 
blend composition is good. 
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[0024] 

^b>(PE), ^U^at°U>(PP), tKU**1/> 
(PS), T^'Ja-hijyu.^v/x^-x^b^fli 
(ABS /-K'J^-7t-C^-h(PC), /K'JT-fe* 

-;u(pom), ?KU^-+v>^b>. tfuxxx/k 

*°'J7SK(PA), 7K'J75h-V5K(PAI), tK'J^ix 

u>x— x;u(ppe) n ^°U37x - u^-y-^^rYK 
(PPS), 7K'Jx-TF-;uyK>(PEK), *°'jx— x/u 
x-x^^KXPEEK), tKU7'JU-K *M-f5 
RPI), &ll* O| J-7l£0x>^£®ll, /KUtt 

^•Th^^^^PX^UXETFE), tf'J-f h?? 
;UpJ-px^u>(PTFE)^0)^o^^Bi s v'Jn 

[0025] 

»«xitattoiifaig'3fe*#jtLTtt,-iHb7 

ftici^bryusx^A, 7j<^<bT;u5--t;Aii 
«i£i>asfl)t©©A?i<sst-fty, ig]&<£ 

[0026] 
[0027] 

IC^DTffiJD^oimtSx^XKTCrPE), 3*A, 

tttus, pra». 3u«$ij, sgffi^o. £5g#j, m& 

So 

[0028] 
[0029] 



[0024] 

As organic type filler of powder or granule, polyethylene 
(PE ), polypropylene (PP ), polystyrene (PS ),acrylonitrile * 
butadiene * styrene resin (ABS resin ), polycarbonate (PC ), 
polyacetal (POM ), polyoxymethylene, polyester, 
polyamide (PA ), polyamideimide (PAI ),polyphenylene ether 
(PPE ), polyphenylene sulfide (PPS ), polyether ketone 
(PEK ), poly (ether ether ketone ) (PEEK ), polyarylate, 
polyimide (PI ), liquid crystal polymer or other engineering 
plastic resin, polyvinyl chloride, chlorinated polyethylene 
or other chlorine type resin, poly vinylidene fluoride 
(PVdF ), ethylene * tetrafluoroethylene (ETFE ), 
polytetrafluoroethylene (PTFE ) or other fluororesin, 
silicone resin, high strength fiber can be used. 



Especially polyethylene powder, fluororesin powder and 
silicone resin powderalso procurement being easy, adjustment 
of coefficient of friction are easy. 

[0025] 

As inorganic type filler of powder or granule, aluminum oxide 
system, aluminum hydroxide system, silicon carbide 
system,carbon system, silica type, magnesium carbonate 
system, calcium carbonate system, silicic acid magnesium 
system and silicic acid aluminum, glass system, high 
strength fiber can be used. 

Especially aluminum oxide, aluminum hydroxide with 
readily available of those of broad particle diameter, 
adjustmentof coefficient of friction is easy. ' 

[0026] 

As for inorganic type filler, organic type filler as for using 
with alone or combined use it ispossible. 

[0027] 

Furthermore, regarding to this invention, outside 
above-mentioned component, according to need other 
thermoplastic elastomer (TPE ), it can combine rubber, 
resin, plasticizer, filler, crosslinking agent, stabilizer, 
colorant, antioxidant, lubricant etc. 

[0028] 

If method which is produced in industrially as separation plate 
of this invention and manufacturing method of separation roll 
especially it is not limited. 

for example injection molding, extrusion molding, press 
mold or other method can be used. 

[0029] 
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m & ffi Sfc I* <D m & % (F) t ft 1 ( W) «t £ 3£ 
=F/WI=A*LTjrUJLf=. 

[0038] 

[0039] 
[Hi] 



(F). 

frictional force (F ) with inputting load (W ) into formula 
=FAV, itcalculated coefficient of friction. 

[0038] 

Table 1 is coefficient of friction of combination and paper 
lobe separation roll of these rubber composition 
andsomething which shows measurement result of 
compressive permanent strain. 

[0039] 

[Table 1] 
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m i frmfrz&oizitmm 1 



[0041] 



[0040] 

As understood from Table 1 , it is something to which 
coefficient of friction of paper lobe separation roll of 
Comparative Example 1, as coefficient of friction between 
paper feed roll and paper at value where same level is large, 
furthermore compressive permanent strain quite is large, 
therefore paper lobe separation function arriving at bottom 
cannotexpect. 

[0041] 

coefficient of friction of paper lobe separation roll of Working 
Example 1~8 to be smaller than coefficient of friction 
between paper feed roll and paper and is larger than 
coefficient of friction between paper and paper vis-a-vis this, ■ 
furthermore decrease over time of the coefficient of friction 
after paper lobe paper passing of quantity of large number and 
quite it islittle, compressive permanent strain on that are 
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[0042] 



[0043] 

jtta-5tjttto).ra©*j8«acfey/j^<ao 

ttitttfl)fH(D«»«ftckU*#<. L^t^ft 

i]' 




small, do not do result display but paper lobe separation 
function which is superior is shown was possible densely. 

[0042] 

In addition, it does not indicate, but paper lobe separation 
function where also paper lobe separation plate of this 
invention is superior in same way is shown was 
possibledensely. 

[0043] 

[Effects of the Invention] 

paper lobe separation plate and paper lobe separation roll of 
this invention to be smaller than coefficient of friction 
between paper feed roll and paper and are larger than 
coefficient of friction between paper and paper , furthermore 
decrease over time of coefficient of friction after paper lobe 
paper passing of quantity of large number and quite it is little, 
the compressive permanent strain on that are small, do not do 
result display but being something whichcan show paper lobe 
separation function which is superior, On industry it is useful. 

[Brief Explanation of the Drawing(s)] 

[Figure 1] 

It is something which shows lateral cross section of paper 
lobe separation roll of Working Example 1 of the this 
invention. 

[Explanation of Symbols in Drawings] 

1 . 

shaft center 



rubber composition layer 



[Figure 1] 
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